Iron (0) pentacarbonyl 99.99% trace metal basis; dioctylether 99%; oleic acid technical grade 90%; Dopamine hydrochloride 98%; Sodium nitrite ACS reagent 97%; Sulfuric acid ACS reagent 95-98%; Palmitic acid >99%; Dicyclohexylcarbodiimide (DCC); N-Hydroxysuccinimide (NHS); Hydrochloric acid ACS reagent 37%; Calcein; Trizma base; Superdex 75; Triton X100 and all solvents were purchased from Sigma Aldrich and used as received without further purification. 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), 1-myristoyl-2-palmitoyl-sn-glycero-3-phosphocholine (MPPC), 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC) 1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC), and 1,2-Dioleoyl-sn-Glycero-3-Phosphoethanolamine-N-[Methoxy(Polyethylene glycol)2000 Da] (Ammonium Salt) (PEG(2)-PE) were purchased from Avanti Polar Lipids (Alabama, USA) and used as received without further purification.
Optimization of Magneto-thermally Controlled

Materials
Iron (0) pentacarbonyl 99.99% trace metal basis; dioctylether 99%; oleic acid technical grade 90%; Dopamine hydrochloride 98%; Sodium nitrite ACS reagent 97%; Sulfuric acid ACS reagent 95-98%; Palmitic acid >99%; Dicyclohexylcarbodiimide (DCC); N-Hydroxysuccinimide (NHS); Hydrochloric acid ACS reagent 37%; Calcein; Trizma base; Superdex 75; Triton X100 and all solvents were purchased from Sigma Aldrich and used as received without further purification. 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), 1-myristoyl-2-palmitoyl-sn-glycero-3-phosphocholine (MPPC), 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC) 1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC), and 1,2-Dioleoyl-sn-Glycero-3-Phosphoethanolamine-N-[Methoxy(Polyethylene glycol)2000 Da] (Ammonium Salt) (PEG(2)-PE) were purchased from Avanti Polar Lipids (Alabama, USA) and used as received without further purification.
To study the stability of liposomes over time, magnetoliposome solutions (without calcein) were prepared (1mg/ml) with different ratios of iron oxide nanoparticle to lipid (2, 4, 6, 8 and 10wt%) and stored for 1 week at room temperature. Figure SI-1a shows photographs of the liposome dispersions. Aggregation was determined by naked eye and DLS. The samples were vortexed for 30 seconds before measurements at room temperature. The size of liposomes hosting 2wt% or 4wt% SPION remained almost the same after 1 week, but those which hosted more than 4wt% SPION precipitated and formed visible precipitations within 1 week. The samples with 6-8wt% SPION were still colored although they precipitated after a week; samples with 10wt% SPION precipitated completely within 1 week. Magnetoliposomes with 4wt% SPION were stored at room temperature for 11 months at the time of writing without observing visible precipitation or change to size distribution measured by DLS ( Figure  SI -1b) . Size distribution of magnetoliposomes for different SPION concentrations measured one week after preparation using DLS is shown in Figure ( Trehalose-embedded liposomes and cryo-TEM were obtained for liposomes containing SPION. At low concentration, imaging liposomes such that SPION are visible is challenging due to the thin crosssection imaged and the low average number of SPION per liposome. The chance of detecting SPION increases at higher concentration of SPION. Liposomes imaged containing SPION showed them dispersed within the membrane without forming clusters, although they sometimes appeared to be in one part of the liposome membrane imaged in projection. 
SI-7. The average mass of single SPION and number of SPION in Magnetoliposomes
The average number of SPION in magnetoliposomes was estimated by assuming that the particles are homogeneously distributed throughout the liposome distribution with no micellar aggregates present, as none were detected by DLS. The average radius of the liposomes was obtained by DLS. where is the radius of vesicle and is the bilayer thickness which is assumed to be 4nm.
Number of lipids per vesicle
Average number of SPION per vesicle ( A brief guide to interpreting the IR spectra: Physisorbed oleic acid has the following characteristic peaks in FTIR spectra: the peaks at 1703 cm -1 assigned to C=O stretch of hydrogen-bonded (dimeric) alkyl carboxylic acids. The OH in-plane and out-of-plane bending vibrations appears at 1430 and 965 cm -1 . These peaks are missing for the PNDA-capped SPION. The characteristic peak pf PNDA in FTIR spectra is the stretching vibration of C=O bond (amide) of PNDA at 1643 cm -1 . Fe−O la ce vibra ons of magnetite are found at 580 cm -1 for OA-capped SPION and at 561 cm -1 for PNDA-capped SPION, respectively. Figure SI-16 Size distribution of magnetoliposomes before (blue) and after (red) column separation. Inset shows calcein-loaded magnetoliposomes before (left) and after (middle) column separation and after magnetothermally triggered release (right).
